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2000 years later...
John Dalton gets credit (studied ratios)
John Dalton’s Atomic Theory

All elements are composed of tiny indivisible
particles called atoms

Atoms of the same element are identical

Atoms of different elements can mix in whole
number ratios to form compounds

Chemical reactions cause atoms to separate,
but not change into different atoms

Which hold true?
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How many atoms are in one penny?
24,000,000,000,000,000,000,000 or 2.4 x 10%
How many people live on this planet?

6,000,000,000 or 6 x 10 °

Section 4.1 Assessment on page 103
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How do we know what an atom looks like if we can’t see it?
(think like a scientist exercise)
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Three Kinds of Sub-Atomic Particles

Protons - charge
Neutrons - charge
Electrons- charge

Science comes from a bunch of thieves!!







e Discovery of the Electron

1897 JJ Thompson _[ ]\
at |

Internet Cathode Ray



http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Images.html
http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Images.html

Discovery of the Electron

1897 JJ Thompson JL ]\
- |

Internet Cathode Ray

Tested on many gases and proved with the use
of simple magnets... opp attract, like repel



http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Images.html
http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Images.html

e Discovery of the Electron

1897 JJ Thompson { ]\
2 |

Internet Cathode Ray

o Tested on many gases and proved with the use
of simple magnets... opp attract, like repel

e The charge to mass ratio remained constant
charge to mass ratio ex.



http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Images.html
http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Images.html
http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Results.html%23e/m-ratio
http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Results.html%23e/m-ratio

e Discovery of the Electron

1897 JJ Thompson 4[ ]\

Internet Cathode Ray

o Tested on many gases and proved with the use
of simple magnets... opp attract, like repel

e The charge to mass ratio remained constant
charge to mass ratio ex.



http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Images.html
http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Images.html
http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Results.html%23e/m-ratio
http://dbhs.wvusd.k12.ca.us/webdocs/AtomicStructure/Disc-of-Electron-Results.html%23e/m-ratio




Discovery of Protons: Eugene Goldstein




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction

= |




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction

/| |\




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction

/| |\




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction

/| |\




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction

/| |\




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction

/| |\




Discovery of Protons: Eugene Goldstein

Reversed Thompson’s Experiment
found a beam traveling in opposite direction

/| |\







Discovery of Neutrons: Chadwick




Discovery of Neutrons: Chadwick

He stole it from Joliot Curie and her husband
Fredrick




Discovery of Neutrons: Chadwick

He stole it from Joliot Curie and her husband
Fredrick

Bombarded Beryllium with alpha particles
emitted from polonium and found that it gave
off electrically neutral radiation




Discovery of Neutrons: Chadwick

He stole it from Joliot Curie and her husband
Fredrick

Bombarded Beryllium with alpha particles
emitted from polonium and found that it gave
off electrically neutral radiation

Chadwick then took the Beryllium emission and
bombarded hydrogen, helium, nitrogen, etc. He
compared the energies and found a neutral mass
approximately equal to that of a proton
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CONCLUSION: Nucleus has a concentrated
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goldfoil simulation
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e Ernest Rutherford’s Gold Foil Experiment

e CONCLUSION: Nucleus has a concentrated
positive charge in the center

o extra practice. 4.2 in text!
» goldtoil simulation

» gold foil site



http://http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/ruther14.swf
http://http://www.mhhe.com/physsci/chemistry/essentialchemistry/flash/ruther14.swf
http://www.rsc.org/chemsoc/timeline//pages/1911.html
http://www.rsc.org/chemsoc/timeline//pages/1911.html

11



4.3 Distinguishing Among Atoms




4.3 Distinguishing Among Atoms
What makes one element different from
another?




4.3 Distinguishing Among Atoms

What makes one element different from
another?

Atomic Number: the number of protons in an
atom which gives the atom its identity

11



4.3 Distinguishing Among Atoms

What makes one element different from
another?

Atomic Number: the number of protons in an
atom which gives the atom its identity

Atoms are electrically neutral

How many protons and electrons does Carbon
have?

11



4.3 Distinguishing Among Atoms

What makes one element different from
another?

Atomic Number: the number of protons in an
atom which gives the atom its identity

Atoms are electrically neutral

How many protons and electrons does Carbon
have?

Atomic Number is located in the lower left
hand corner before a symbol (sC )except for on
the periodic table --> °C
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» Mass Number: # of protons plus the number of
neutrons

13



e Mass Number: # of protons plus the number of
neutrons

e Mass is concentrated in the nucleus

Mass Number is located as a superscript before
the symbol --> 160

or hyphenated after the symbol or element name
ex: Carbon-12, Carbon-13, or Carbon-14




e Mass Number: # of protons plus the number of
neutrons

» Mass is concentrated in the nucleus
Mass Number is located as a superscript before
the symbol --> 160

or hyphenated after the symbol or element name
ex: Carbon-12, Carbon-13, or Carbon-14

#6 8f neutrons = mass # - # protons
8

13
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ISOTOPES: contain a different number of neutrons

COMPLETE THE CHART

ELEMENT

ATOMIC #

MASS #

PROTONS

NEUTRONS

ELECTRON
5

Na

25
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Find the Number of Neutrons:

a) Oxygen-17 d)Bromine-80
b) 32S e) 207 Ph
c) 18A o f) 25 Mg

47 12

Write the symbols for each element with the
correct atomic number and mass number in
proper notation

a) O-16, O-17, O-18

b) Cr-50, Cr-52, Cr-53

ISOTOPES OF HYDROGEN
H-1, H-2, H-3
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CALCULATING ATOMIC MASS
Atomic Mass: a calculated percentage of existing
isotopes according to abundance

mass isotope x % abundance (DECIMAL FORM)

mass isotope x % abundance
+ mass isotope x % abundance
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Element X has two natural isotopes...

X-10 and X-11

X-10 weighs 10.012amu and is 19.91% abundant
X-11 weighs 11.009amu and is 80.09% abundant

What is the atomic mass?
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Boron has two isotopes, B-10 and B-11...
Which is more abundant?




Boron has two isotopes, B-10 and B-11...
Which is more abundant?

Silicon has 3 isotopes, Si-28,29,30
Which is more abundant?




Boron has two isotopes, B-10 and B-11...
Which is more abundant?

Silicon has 3 isotopes, Si-28,29,30
Which is more abundant?

EXTRA Page 117 #23,24 and Section Assess. 4.3




Boron has two isotopes, B-10 and B-11...
Which is more abundant?

Silicon has 3 isotopes, Si-28,29,30
Which is more abundant?

EXTRA Page 117 #23,24 and Section Assess. 4.3

Describe the evolution of the atom from

Democritus to Dalton to Thomson to
Rutherford??




